We respond to Steppan and Sullivan's (2000) critique of the systematic arguments and recommendations presented by Mares and Braun (1996) . We argue that a ''nonstatistical'' approach still has a place in systematics as it is currently practiced. Although useful for hypothesis testing, Steppan and Sullivan's (2000) statistical approach should be used with caution when proposing changes in classification.
''The most parsimonious trees suggest that, due to the paraphyletic nature of Graomys, the undescribed species from Tapecua [editor's note: new species, Tapecomys primus, described in this issue, pp. [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] and Andalgalomys should be subsumed within Graomys. However, the bootstrap consensus tree and examination of characters indicate that the paraphyletic status of Graomys is insufficiently supported to justify taxonomic changes at this time'' (Steppan 1993:203) .
''Synonymy of Andalgalomys is required by the strong support for G. (Andalgalomys) pearsoni and G. griseoflavus sharing a common ancestor more recently than either does with G. domorum'' (Steppan 1995:79) .
''Given the current state of knowledge and the need for a consistent nomenclature, we recommend that the common usage of Andalgalomys as a genus be retained provisionally until additional data can resolve the phylogeny of Graomys'' (Steppan and Sullivan 2000:269) .
These statements suggest enough doubt about the status of the genus Andalgalomys * Correspondent: mamares@ou.edu to recommend that it be retained, while questioning the validity of the genus. We agree that the taxon should be retained, although we do not agree with many of the other remarks made by Steppan and Sullivan (2000) concerning our paper (Mares and Braun 1996) , in which we described a new species of Andalgalomys. Implications of Steppan and Sullivan (2000) require a response, especially because they suggested that cladistic techniques provide the only (or best) way to determine systematic relationships and make taxonomic decisions. Consequently, their comments transcend classification of yet another new phyllotine, Andalgalomys roigi, and bring a more fundamental question into sharp relief: How should systematic studies be conducted?
We do not have a vested interest in the status of a particular genus but are seeking the most accurate reflection of relationships of the organisms in question. We cannot guess what might have prompted an entire manuscript from Steppan and Sullivan (2000) rebutting 3 paragraphs in our description of a new species of Andalgalomys. In our 1996 paper, we continued to use Andalgalomys rather than Graomys because we believed that Steppan's (1995) understanding of the genus was faulty.
Not wishing to re-revise the phyllotines and not wishing to say simply that Andalgalomys is so distinctive that it would be hard to confuse with Graomys, we postulated some factors that might have contributed to the results of Steppan (1995) , which did not agree with our understanding of the taxa involved. Our comments (Mares and Braun 1996) were not intended as a critique of the methodology or a particular philosophy of systematics. We simply were describing a new species of mammal, not defending a genus that one of us (Mares) had named in 1978 (Williams and Mares 1978) and discovered in 1972. Here, we do not debate Steppan and Sullivan (2000) point by point but comment briefly on questions they raised.
Although Steppan and Sullivan (2000) implied that we did not understand their methods, we do, including the assumptions and limitations of the methods. A consensus tree is developed to reconcile many equally parsimonious trees and can be viewed as a least common denominator of those trees, often resulting in topologies that are not represented in any of the trees that were developed from the original data. Steppan (1993) found 120 (all taxa) and 88 (phyllotine taxa only) most-parsimonious trees; Steppan (1995) reported 22 most-parsimonious trees when Punomys was defined as a phyllotine and 121 most-parsimonious trees when Punomys was excluded from the phyllotines. Developing a consensus among so many disparate trees may lead to unwarranted simplifications in the results. Low consistency indices (CIs) and retention indices (RIs) still are not optimal results, and missing data are missing data.
When we noted discrepancies in Steppan's (1995) data set, we were not questioning ''the reliability of Steppan's analysis as a whole'' (Steppan and Sullivan 2000: 261) . Instead, we wished to make clear that several incidences exist in which information in the data matrix was at variance with published reports or descriptions in Steppan's own text. Papers that we cited for methods relevant to treatment of missing data were chosen to illustrate how missing data may influence results, not because they matched exactly the situation in Steppan (1995) . Our suggestion was that missing data are treated or transformed in some way by computer algorithms to create trees (sometimes by assigning to the taxon the most-parsimonious state, given the position of the taxon on the tree), and inclusion of such data could affect results.
A number of authors have suggested that Andalgalomys and Graomys are sister taxa, including Olds et al. (1987) , Braun (1993) , and Steppan (1993 Steppan ( , 1995 . However, only Steppan (1995) proposed a formal taxonomic change that placed Andalgalomys in synonomy with Graomys. That decision was based on Steppan's (1993 Steppan's ( , 1995 finding of a paraphyletic Graomys (griseoflavus and domorum). Steppan and Sullivan (2000) noted correctly that results of a cladistic analysis of morphological data by one of us, Braun (1993) , also indicated that Graomys was paraphyletic. However, that result was obtained when a single specimen of G. edithae was included in the analyses and not because of the relationship of G. griseoflavus and G. domorum. Braun (1993) found G. griseoflavus and G. domorum to be sister taxa, and G. edithae was outside of that clade. When she excluded G. edithae, for the same reason articulated by Steppan (1995:79) , i.e., ''the status of the geographically restricted edithae . . . is less clear,'' Graomys was no longer paraphyletic. That result was reported in the text. Steppan and Sullivan (2000:262) stated that Braun (1993) did not ''discuss these nomenclatural consequences for the 2 taxa [Graomys and Andalgalomys] .'' Nomenclatural consequences were not discussed because no changes were proposed based on her analyses.
Our reluctance to accept the change in taxonomy proposed for Andalgalomys by Steppan (1995) is strengthened by the incongruence evident between the results of Steppan (1993) and Steppan and Sullivan (2000) and those of Anderson and Yates (2000:13, figure 11 ) for the newly described genus Tapecomys. Steppan (1993: 194, figure 1; 1995:64-66, figures 22-24) and Steppan and Sullivan (2000:267, figure  1 ) indicated that Graomys is paraphyletic and that Andalgalomys should be synonymized in Graomys. If one follows their rationale, Tapecomys should be included in Graomys as well. Yet this recommendation is in direct opposition to the molecular and morphological results of Anderson and Yates (2000) , whose cladogram based on DNA sequence data shows the following topology: Bolomys (Andinomys (Calomys lepidus, C. callosus (Graomys griseoflavus, G. domorum (Eligmodontia (Tapecomys 1 and 2 (Salinomys (Andalgalomys pearsoni, A. roigi))))))). Thus, their analysis indicated that Graomys is not paraphyletic. It is not even the sister taxon to Andalgalomys, as has been suggested by others. Instead, Graomys is the most basal member of the clade formed by Andalgalomys, Salinomys, Tapecomys, and Eligmodontia.
The points in question do not concern the sister-group relationships of these taxa but rather the suggestion of paraphyly in Graomys and the proposed change in classification. Why would DNA sequence data differ so markedly from the cladistic analysis of morphological data of Steppan (1995) and Steppan and Sullivan? Why would the conclusions reached in several systematic studies (Braun 1993; Braun and Mares 1995; Mares and Braun 1996; Olds et al. 1987; Williams and Mares 1978) , which supposedly were based on ''precladistic typological thinking'' (Steppan and Sullivan 2000:264) , and a study involving the latest techniques of gene sequence analysis be in agreement, while those of another study using the ''emerging statistical perspective in phylogenetics'' (Steppan and Sullivan 2000:261) are diametrically opposed?
Many factors influence the results of quantitative analyses, including character selection, coding of character states, missing data, numbers of characters, number of taxa, and assumptions about transformations. ''Unfortunately, phylogenetic analysis is frequently treated as a black box into which data are fed and out of which 'The Tree' springs'' (Swofford et al. 1996:407) . We agree. ''Inferring a phylogeny is an estimatic procedure; we are making a 'best estimate of an evolutionary history based on the incomplete information contained in the data''' (Swofford et al. 1996:408) . We agree again. Clearly cladistic analysis is a powerful tool, but its ability to reflect relationships is subject to many constraints, including those based on mathematics, methods, and philosophy.
Had we been presented with Steppan's (1993 Steppan's ( , 1995 consensus tree, we would have asked: Why do the results show Graomys to be paraphyletic? It does not make sense. We would have explored the logic and the completeness and quality of the data prior to suggesting a change in current classification. We are familiar with arguments for and against the use of cladograms in constructing classifications. Our question relates to taxonomic stability and the quantity and quality of data used in formulating proposed change(s). Shall decisions be made based solely on morphology? Are molecular data alone sufficient? What happens when, as in the present case, there is a lack of concordance between methods (a common occurrence)? Although we may have followed a more traditional method and philosophy, we prefer to base our decisions on a preponderance of data, be it morphological, cytogenetic, molecular, or other. We expect that some data may generate conclusions that are not in agreement.
If results of an analysis that is provided by the tools (or data) used by a researcher (e.g., computers, gene sequences) ''fly in the face'' of the biology of the organisms as they are understood by the researcher, then one needs to examine the suitability and accuracy of the tools and data before questioning the biology that one has labored to understand over a long period of time in the field. Even Steppan and Sullivan (2000) suggested that this is the way to proceed. When they criticized the work of Engel et al. (1998) on Calomys, they rejected the inclusion of Calomys in Oryzomys, even going so far as to suggest contamination of tissues as a possible source of error. Probably, they chose to examine the paper of Engel et al. (1998) in detail because the very suggestion of 2 taxa that are so distinctive in so many ways actually being congeneric is suspect. It does not make sense. We do not know a single systematic field mammalogist working in South America who would suggest that Calomys and Oryzomys are congeneric. Indeed, the 2 genera are even more distinctive than Andalgalomys and Graomys.
We do not doubt that Andalgalomys is a distinct genus, and the molecular analysis of Anderson and Yates (2000) supports our findings. Andalgalomys is different from Graomys in many trenchant characteristics. To think Andalgalomys might be confused with Graomys is to be unclear on the identification of both genera, although they might seem somewhat alike when laid out as dried skins in a museum drawer. If one ignores traits that make a genus distinct, one will surely combine genera, whether the tool is a computer or the eye. Steppan and Sullivan (2000:268) stated ''a series of synapomorphies support Andalgalomys, although they are fewer and less trenchant than Mares and Braun (1996) contended.'' Fine, but we can distinguish Andalgalomys from Graomys and do not think they are congeneric, a finding supported by other morphological studies and by gene sequence data, which is perhaps the best evidence available at this time.
If one follows results of a computer analysis without sufficient knowledge of the animals in question, one is on the slippery slope to taxonomic chaos. If, in formulating a consensus tree to mediate dozens of equally likely trees, the computer combines 2 genera that are obviously distinct from one another, should one accept the result? Where does one draw the line? Under Steppan and Sullivan's (2000) taxonomic construct, Graomys subsumes Andalgalomys. Tweak the data a bit-add or remove another taxon or character state-and Tapecomys disappears. Where will the devouring of distinctive genera of rodents by an increasingly variable Graomys cease? If one has a good understanding of the taxonomy of the species, the probability of understanding how they came to be the way they are is increased greatly. It helps to know the organisms.
We are concerned with the implication that those systematists, past and present, who described taxa and formulated classifications before the advent of computers, cladistics, and gene sequencers would have their results negated by examining a limited number of morphological characters subjected to an analysis by a computer program that itself makes numerous assumptions and decisions as to how data are treated. We regularly are impressed by the abilities of those eminent mammalogists to discern systematic relationships in a manner that frequently is supported by the latest technological leap, such as the analysis of molecular data. Oldfield Thomas published Ͼ1,100 papers and named a great many of South America's mammals (Hill 1990 ), yet he did his research with a good eye for morphological differences and a good understanding of what constituted a genus and a species. Many, if not most, of his taxonomic decisions are valid today. Thomas did not have a computer, only calipers, but much of his work has stood the test of time. We recommend caution in assuming that cladistic computer analyses are the only way to do systematics. Perhaps gene sequences are the ultimate data, but even they require many decisions as to how data are treated, as well as tissues that are properly prepared and identified to genus or species (Appendix I), decisions that can be assisted if one has an understanding of the animals in the field.
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APPENDIX I
We take this opportunity to correct several errors made by Steppan and Sullivan (2000) . First, there are location errors for Graomys (Andalgalomys) roigi OMNH 23795 and Salinomys delicatus OMNH 23602. The former should be 6 km W Hualtaran (not Haultaran), Parque Provincial Sierra de las (not los) Quijadas (not Quijades). The latter should be 15 km E Salinas del (not de) Bebedero (not Besedero). Engel et al. (1998) noted that tissues for a number of the South American taxa were collected by us or our field crews during surveys of the mammals of Argentina funded by the National Science Foundation and National Geographic Society. The identifications reported by Engel et al. (1998) Engel et al. (1998) managed to use tissues from 9 taxa collected by our research group and misidentified 3 genera and 6 species! Whether similar errors were made with other tissues they used we cannot say. However, the sad thing is that our tissues, with the incorrect identifications, have been deposited in GenBank where, like a computer virus, they will insidiously infect many papers yet to be published, possibly leading to decisions to combine taxa and explain evolution among South American murids based on erroneous identifications.
If Engel et al. (1998) had taken the opportunity to examine the skins, skulls, and skeletons, contact the museums that are repositories of the
